ABSTRACT: For Yingkou Dashiqiao Xiushui line (Yangfang-Gaokan) test road paving concrete actual situation, the finite element mechanics response analysis of four types of heavy traffic asphalt pavement typical structure under heavy load conditions is analyzed in this paper. The results show that road surface is the most unfavorable position of the asphalt pavement structure under the overloading traffic conditions; Overloading can make the surface layer and base bending tensile stress, tensile strain greatly increased; Overloading will lead to the interlayer shear stress increased dramatically, and shear stress mainly acts on the surface area. The results can provide numerical analysis and theoretical basis for heavy traffic asphalt pavement structure design in the future.
PREFACE
With the development of Chinese national economy and highway transportation, the proportion of large freight vehicles in transportation vehicles has been continuously increased, and the overload phenomenon of trucks has been increasingly serious, and the heavy load traffic has become a common problem. Due to the large amount of driving of the overload vehicles, a lot of overload highways have gotten the major diseases too earlier before the service life which have seriously impacted the usage performance and service quality of the highways. In this article, aiming at four heavy traffic typical asphalt pavement structures adopted by the layout experiments of Xiushui line in Dashiqiao City of Yingkou, it performs the finite element simulation and structural mechanical response analysis under the heavy load conditions to understand the mechanical response rules of the four typical asphalt pavement structures, and provide certain numerical analysis and theoretical basis for the heavy load traffic asphalt pavement structure design.
FOUR KINDS OF TYPICAL PAVEMENT STRUCTURE AND THE SELECTION OF MECHANICAL PARAMETERS
According to the glaze line's test road (Yangfang-Gaokan) paving concrete actual situation in Dashiqiao City, Yingkou, the asphalt pavement structure shown in Fig.1 . The elastic modulus and Poisson's ratio of the above four kinds of pavement structural materials characterize the mechanical characteristic parameters of the materials are selected in Table 1 . 
THE MECHANICS MODEL OF PAVEMENT STRUCTURE

Load conditions
At present, due to the heavy traffic load conditions, there are some errors between the calculated results of standard axle load schema and the actual situation. To solve this problem, this article introduced the Belgian empirical formula of the relationship among axle load, tire pressure and grounding area. The formula fully considers the differences of the tire ground area with the changes of the axle load and the pavement conditions. The formulas are shown in (1),(2)： Appled to the main road: A=（0.008P+152）±70
(1) Appled to the minor road: A=（0.009P+132）±90
A-Tire grounding area, cm2; P-Each tire load, N; According to the investigation and analysis, According to the YangFang Road (High rugged) actual situation in XiuShui line, test road is the secondary roads. So choosing the formula (2) as the formula of contact area of tire.
On the basis of the formula, assume that the wheel load P uniform distribution in the contact area equivalent to the area of a circle, radius of the circle is r, get the p :
The standard models used in this article are derived from existing asphalt pavement design specifications. According to formula (2), (3) to calculate the relationship of the axle weight， tire pressure and grounding area, the result are shown in table 2 
Finite element model
The current analysis method of asphalt pavement is based on the assumption of isotropic linear elastic layered system; the mechanical properties of the materials are determined by the elastic modulus and Poisson's ratio. A three-dimensional model of pavement structure is established as shown in Figure 2 . The ABAQUS software is used to calculate the mechanical parameters of pavement. A hexahedral entity element of 8 nodes of pavement structure is established. The road size is divided into 3m*3m*3m, where X is the driving direction, Z is the direction of the pavement, and Y is the depth direction of the roadbed. Model boundary conditions are assumed as: there are not the displacement in X, Y and Z directions in the bottom, the surface of the upper layer is free surface, and all of the structural layers are considered as a completely continuous. According to the research results of XiuShui Traffic in the field, double circular load of 0.84 Mpa is used, and the analysis finite element model of pavement structure is shown in Figure 3 . 
CALCULATION RESULTS AND ANALYSIS
Analysis of vertical stress and strain in Y-Z plane
Under different axle loads, in Y-Z plane of asphalt pavement structure, the vertical compressive stress and the vertical strain in each layer of the points distribute as Figure 4 to 7 show. From the Figure, (1) The compressive properties RK300 high modulus asphalt mixture of structure 4 is slightly better than the three other pavement structure layer which used SBS modified asphalt mixture. At Z = 0.5 mm, the four kinds of pavement structure of vertical compressive stress reach the minimum value at the wheel gap center, and the compressive stress are approximately coincident. The four curves show a w-shaped distribution.
(2) Through Contrast Figure 5 and 4, the peak effect of compressive stress at the base course level is about 28% smaller than the surface layer. It illustrates that asphalt surface course needs to bear a large part of the vertical compressive stress. The compressive resilient modulus of asphalt mixture used in heavy traffic asphalt pavement layer put forward high requirements. The change of W-Form indicates the effect of the heavy load on the vertical direction is obvious.
(3) From the analysis of the overall structure of pavement, the single circular load center is the most unfavorable position of the pavement under the vertical load.
Analysis of tensile stress and strain in Y-Z plane
The effect in the Z direction of bending stress to the upper layer and the bottom of the base course is shown in Figure 8 to Figure 10 . (1) Bending tensile stress of the four kinds of asphalt pavement structure distribute roughly the same in the bottom surface of upper layer, but the degree of fluctuation and the specific value are different. The bending tensile stress of the four kinds of structures is negative, it is mostly in the vicinity of the tire, and the extreme value appears at the bottom of the tire action spot (2) Figure 9 by visible bending tensile stress act on the structure 3, 2 and 4 of the bottom surface of base course is negative value, it is positive value when act on the structure 1. It illustrates the bending tensile fatigue failure has been formed at the bottom surface of the base course of the structure 1.
(3) The bending tensile stress act on the structure 1 base course is positive value, three other kinds of structure are negative value. It illustrates that the bending tensile stress has been gradually increased and spread to the base course, the stress from compressive to tensile and causes the bending fatigue failure of the base bottom.
(4) The distance from high stress region of the four kinds of pavement structure which are subjected to the bending tensile stress to the road center is 10 to 30 cm.
(5) The numerical values indicate that the bending stresses in the bottom of base course and subbase course is obviously less than that in the surface layer, which indicates that the bending stress is decreasing with the increase of the depth of the pavement.
(6) The comparative analysis of the three groups of graphics can be obtained: the flexure tension resistant performance of the pavement structure 3 and 4 are better than that of the two other structures.
Analysis of shear stress
Shear stress impact on the bottom of each layer in Z directions are shown from Fig.11 to Fig.13 and impact on each layer in Z direction is shown in Fig.14 . (1) Contrast Figure 11 and 12, the mean value of shear stress on the bottom of the lower surface course is 1.5 times of the mean value of shear stress on the bottom of the upper surface course. The shear stress on the bottom of the lower layer is more obvious than the upper layer under overloading traffic condition.
(2) At the bottom of the base course, the shear stress is small, only about 30% of the upper layer and distribution in the z-direction is stationary. With the deepening of the structure, the effect of shear stress on the layer is gradually reduced, and the bottom surface of the base is almost no shear failure of the pavement. It shows that the heavy load can increase the shear stress of the structure layer, but the shear stress in the following layer of the structure is small, which has little effect on the bottom surface of the base layer. Figure 12 indicates that the shear stress on the bottom of the base of structure 3 is significantly lower than the other three kinds of pavement structure.
(3) As can be seen from Figure 14 , from the road surface to the bottom surface of lower layer shear stress rapidly increased, and gradually decline downward from the base position. The maximum shear stress appears in the ranges of 0-12 cm, which occurs in the pavement structure.
(4) The comparative analysis of the three groups of graphics can be obtained: the shear resistance of the pavement structure 2 and the structure 3 is better than that of the other two structures.
CONCLUSION
Through calculating and analyzing stress and strain of heavy traffic Yingkou Dashiqiao Xiushui line (Yang fang -Gaokan) asphalt pavement structure, the paper studies the stress, strain regularity. The conclusions are as follows:
(1) RK300 high modulus bituminous mixture which compression performance slightly better than the three other SBS modified bituminous mixture of pavement structure. At Z = ± 0.5, the vertical stress of the four kinds of pavement structure reaches minimum value at the wheel gap center, and the compressive stress is approximately coincident, four curve showed a W-shaped distribution curve.
(2) The compressive stress peak at base course is about 28% smaller than the surface layer. The compressive stress gradually decreased in the depths of the road, and more and more stationary. The effect is very obvious of overload in the vertical direction.
(3) With the increase of the depth of the road, the vertical compressive strain gradually decreased in the road surface to the depth of the base course. The mean value of surface compressive strain is 75% of base compressive strain, and the point in the structure of each layer is farther away from the center of the road, the smaller the value of the compressive strain. From the whole pavement structure, the single circular load center is the most unfavorable position under the vertical compressive strain.
(4) The shear stress is small at the bottom of base course, only about 30% of upper layer, and no significant fluctuations in the Z direction. It indicates that with the deepening of the structure, the impact of shear stress between layers decreases and can not afford a leading role, there is almost no pavement shear failure on the bottom of base course, although heavy traffic causes the shear stress increases, the value is small and little effect on the base ground.
(5) From the road surface to the bottom surface of lower layer shear stress rapidly increased, and gradually decline downward from the base position. The maximum shear stress appears in the range of 0-12cm, which occurs in the pavement structure.
(6) Structure 1 has a better compression performance. The bending tensile performance of structures 2 and structure 3 are good. Structure 3 and structure 4 have excellent performances in shear behavior.
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